Maximum (Max) and minimum (Min) peanut (Arachis hypogaea L.) input production tests were conducted for three consecutive years to evaluate agronomic performance and economic return among several runner and virginia genotypes. Mid-April planting dates were used each year. The Max tests included recommended production practices of seeding rate, fertilization, irrigation, and pesticides; whereas, the Min tests excluded irrigation, insecticides, and included only three fungicide sprays. Results showed variation among years, locations, and genotypes for TSWV and total disease incidence, pod yield, gross dollar value, and dollar value return above variable cost. The performance results also show the benefit to growers from agronomic and economic improvement with many of the newly released peanut cultivars in Georgia. Significant differences (P # 0.05) among the peanut genotypes for tomato spotted wilt disease [caused by Tomato spotted wilt virus (TSWV)] where noted. The lowest TSWV incidence was noted for the cultivars Georgia-06G,
1995). Annually, pesticides and irrigation contribute the largest variable input costs to U.S. peanut growers (Smith, 2006) . Current pesticides used in the U.S. are very effective but expensive. Likewise, irrigation is needed to increase yield and market grades in peanut production. However, the maximum yield and grade may not be the most economical. Possibly, growers could utilize minimum inputs and still achieve the highest dollar value return above variable cost. However in previous studies without any fungicides and insecticides, pod yield performance was found to be relatively low (Branch and Fletcher, 2001; Branch and Culbreath, 2008) . So, an integrated disease management approach with resistant cultivars, reduced fungicides, and no irrigation could substantially lower production variable cost, and still result in high economical returns.
In the southeast U.S., tomato spotted wilt disease caused by Tomato spotted wilt virus (TSWV) has been found to be more severe with planting dates early in April (Beasley, 2008; Tillman et al., 2007) . However, later planting dates result in increased early and late leafspot disease pressure caused by Cercospora arachidcola Hori and Cercosporidium personatum (Bert. & Curt.) Deighton, respectively (Culbreath et al., 2009 ). Consequently, increasing fungicide cost with these later planting dates.
The objective of this study was thus two-fold a) to evaluate the agronomic performance among several peanut genotypes when planted early for TSWV disease incidence, pod yield, and dollar values and b) to perform an economic analysis between genotype and Max vs. Min combinations for the greatest dollar return above variable cost.
Material and Methods
During 2004, 24 different peanut cultivars (runner-and virginia-types) and advanced breeding lines developed by the University of Georgia Peanut Breeding Program were evaluated for TSWV and total disease incidence, pod yield, and dollar value in separate Max and Min input production tests at Tifton and Plains, GA. Similarly, during 2005 and tion, and pesticides. The Min tests excluded irrigation and insecticides and only three fungicides sprays were included during the growing season beginning 30 d after planting and then applied at 28 d intervals. During 2004 During , 2005 During , and 2006 at Tifton, the number of times and amount of irrigation applied totaled (73) 127.00, (43) 99. 06, and (83) 267.97 mm respectively; whereas, during 2004, 2005, and 2006 at Plains, the number and amount of irrigation applied totaled (63) 116.84, (43) 66.04, and (63) 127.00 mm, respectively. These field trials were in a three-year rotation following cotton (Gossypium sp.L.) and corn (Zea mays L.). Individual entries were dug near optimum maturity based upon hull-scrape determined from adjacent border rows (Williams and Drexler, 1981) .
Incidence of Tomato spotted wilt virus (TSWV) was first assessed at approximately 70 d after planting, when TSWV is usually the only disease occurring at this time during the season. Percentages of total disease were also scored prior to digging, which included primarily TSWV and any soilborne disease. A disease hit equaled one or more diseased plants in a 30.5-cm section of row.
After digging and threshing, pods were dried with forced warm air to 6% moisture. Pod samples were then hand-cleaned over a screen table before weighing for yield determinations. Market grades were determined according to federal state inspection service procedures for runner and virginia-type peanut, respectively (USDA-AMS, 1998).
Gross dollar values were calculated from yield and grade based upon USDA-Farm Service Agency (FSA) peanut loan schedules for each crop year. Economic analyses were performed on each of the Max and Min tests by year and location. Variable cost estimates were calculated based upon 5 100) was used for mean separation of significant differences (P # 0.05).
Results and Discussion
Each year, different cultivars and advanced Georgia breeding lines were evaluated in both the Max and Min field tests at Tifton and Plains, GA. Combined years and location comparisons were not possible because of significant (P # 0.05) interaction between genotypes, years, and locations across Max and Min tests.
As seen in Table 1 , the three year rainfall distribution during the peanut growing season was variable across years and locations which (Tables 2-7) . In the Max test, the lowest TSWV incidence (best resistance) was found in 'Georgia-03L' (Branch, 2004) at Tifton and 'Georgia-06G' (Branch, 2007a) at Plains during 2004 (Table 2) , in 'Georgia-05E' (Branch, 2006) at Tifton and Georgia-03L at Plains during 2005 (Table 3) , and in the advanced Georgia breeding line, GA 032625 at both Tifton and Plains during 2006 (Table 4 ). In the Min test, the lowest TSWV incidence was again found in Georgia-03L at Tifton and Georgia-06G at Plains during 2004 (Table 5 ), in 'AP-3' (Gorbet, 2007) at Tifton and in 'Georgia-01R' (Branch, 2002) and Georgia-03L at Plains during 2005 (Table 6) , and in GA 032625 at Tifton and 'Georgia-07W' (Branch and Brenneman, 2008) and Georgia-06G at Plains during 2006 (Table 7) . TSWV for several genotypes was not different from these lowest TSWV incidence cultivars and breeding lines mentioned previously.
Prior to digging, percentage of total disease incidence also varied by year (Tables 2-7). In the Max test, the lowest total disease incidence was found in Georgia-01R at Tifton and Georgia-06G at Plains during 2004 (Table 2) , in Georgia-05E at Tifton and 'Georgia Greener' (Branch, 2007b) at Plains during 2005 (Table 3) , and in GA 032625 at (Table 4 ). In the Min Test, the lowest total disease incidence was found in Georgia Greener at Tifton and Georgia-06G at Plains during 2004 (Table 5 ), in AP-3 at Tifton and in 'Georgia-02C' (Branch, 2003) and Georgia-03L at Plains during 2005 (Table 6) , and in GA 032625 at both Tifton and Plains during 2006 (Table 7) . Total disease for several other genotypes was also not different from these previously mentioned genotypes for lowest total disease incidence at each location and across years. Highest pod yields among peanut genotypes likewise varied by year and location (Table 2-7) . In the Max test, the highest pod yields were noted for Georgia-06G, Georgia Greener, and Georgia-03L at Tifton and Georgia-06G and Georgia Greener at Plains during 2004 (Table 2) , in 'Georgia-08V' (Branch, 2009) at Tifton and Georgia-06G, Georgia-07W, and Georgia Greener at Plains during 2005 (Table 3) , and in Georgia Greener and Georgia-07W at Tifton and Georgia-06G and Georgia-07W at Plains during 2006 (Table 4 ). In the Min test, the highest pod yields were found in Georgia-05E and Georgia-01R at Tifton and in Georgia-06G at Plains during 2004 (Table 5 ), in Georgia-05E at Tifton and GA 011523 at Plains during 2005 (Table 6) , and in Georgia-07W at Tifton and Georgia-03L, Georgia-06G, and Georgia-01R at Plains during 2006 (Table 7) . Pod yield for several other genotypes was also not different from those mentioned above for highest pod yield.
The highest gross dollar values varied among genotypes, years, and location (Tables 2-7). In the Max test, the highest gross dollar values were noted for Georgia-06G, Georgia Greener, and Georgia-05E at Tifton and Plains during 2004 (Table 2) , in Georgia-05E at Tifton and Georgia-06G and Georgia Greener at Plains during 2005 (Table 3) , Table 9 ). All of these calculated variable costs are constant within each test and location since seed cost is not included, the ranking means and significant differences (P # 0.05) remained the same for both gross dollar values and dollar value returns above variable costs excluding seed cost in Tables 2-7. While the ranking means and significant differences remain the same, a key fact is that many of the genotypes had negative dollar value returns above variable costs excluding seed cost. Another interesting finding, in general, is that the highest average dollar value returns above variable cost were found in the Max test as compared to the Min test.
In the 2006 Max test, several newly released runner-type cultivars were compared (Table 4) . Georgia-07W, Georgia-06G, Georgia Greener, and GA 032902 had significantly higher dollar value return above variable cost per hectare compared to 'Florida-07' (Gorbet and Tillman, 2009 ), 'York', 'McCloud', 'Tifrunner' (Holbrook and Culbreath, 2007) , 'C-99R' (Gorbet and Shokes, 2002) , 'Carver' , 'AT-3085RO', 'AT-3081R' (Anderson and Harvey, 2006) , 'AP-3', and 'Andru II' . Also in the same 2006 Max test (Table 4) , Georgia-08V had significantly higher dollar value return above variable cost per hectare compared to the other virginia-type cultivars: 'Gregory' (Isleib et al., 1999) , 'CHAMPS' (Mozingo et al., 2006) , 'NC-V 11' (Wynne et al., 1991) , and 'Perry' (Isleib et al., 2003) . Similar results were found in the 2006 Min test.
Another variable cost that must be considered is for the seed. Because peanut genotypes have different seed size, it will cost more for large-seeded genotypes to plant the same fixed number of seed per area as compared to smaller-seeded genotypes.
After deducting seed cost from the dollar return above variable cost, the highest 3-yr average return above variable cost was found with Georgia-06G and Georgia Greener in the Max tests at approximately $500/ha. However, Georgia-05E, Georgia Greener, Georgia-01R, Georgia-06G, and Georgia-02C had the highest average return above variable cost in the Min tests but at only about $200/ha which for the same cultivars is approximately half of the Max tests dollar return.
Summary
The results from this study show the variation from year-to-year, location-to-location, and geno- Table 8 . Three-year variable costs within the maximum-input irrigated field tests for insect control, disease control, and irrigation at two Georgia locations, 2004-06. Insect Control  142  163  104  185  72  72  Disease Control  259  259  259  259  259  259  Irrigation  124  114  96  64  261  124 Total 525 535 460 508 592 455 Table 9 . Three-year variable costs within the minimum-input non-irrigated field tests for disease control at two Georgia locations, 2004-06. Insect Control  ------Disease Control  130  130  130  130  130  130  Irrigation  ------Total  130  130  130  130  130  130 type-to-genotype for disease incidence, pod yield, gross dollar values, and dollar value return above variable costs. The performance results likewise show the potential benefit to growers from agronomic and economic improvement with many of the newly released runner and virginia-type peanut cultivars in Georgia. Peanut growers competitiveness should be enhanced with utilization of these new and improved cultivars in both maximum and minimum production input scenarios.
Variable

Variable Input Cost
Literature Cited
